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Ozone, PM 2.5 Levels vs Air Mass Type
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Prototype Decision Support System
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Burn Mapping 
MODIS Data – 500 m resolution





Fuel Load Estimation 
Empirical Modeling with NDVI



Biomass Estimation 
Water Balance Modeling 



Fuel Load Modeling 
EPA Region 7 and ORD Western Ecology Center





Smoke Diffusion Modeling: 
VSmoke

Gaussian Plume Model


 

Predicts downwind 
direction\size of dispersal 
plume



 

Assumes steady-state


 

Particulate only


 

Relatively simple and fast 
– few computational 

limits



Smoke Diffusion Modeling: 
VSmoke

C= downwind concentration of
particulates,

Q=initial particulate concentration
h=plume height
u=wind speed
σy, σz = standard deviation of normal
plume in the x and y directions



Burn Parameters



VSmoke Output

Note! AQI estimates depend
On background PM values

http://shrmc.ggy.uga.edu/maps/vsmoke.html#MYMAP



Implementation Scheme 
Scenario-based

Fuel Load
Burned Area

Weather Input
Incorporating Range
D0, D-1,D-2

VSmoke 
Ensemble
A series of model runs  
within boxes, varying:

1.)Input weather
(constrained by forecast)
2.) Burned Area
(constrained by daily burn 
maps)
3. Fire duration

Flint Hills
With 'Decision Boxes'



Aggregate Result Of Vsmoke Ensemble Runs...



Vsmoke Ensemble Output

11 Apr 2003 12 Apr 2003



Decision Support Products



 

Level 1


 

'Yes/No'


 

For D0, D-1, D-2


 

Level 2


 

Probability 
Value



 

Confidence 
Range



 

For D0, D-1, D-2



Education/Outreach

• Website(s)
• County Agents
• Print Media (Newspapers)
• E-Media (Radio\TV)
• Informal (Post in the cafe?)
• Smart Communications

–
 
Blackberry\Iphone Apps

–
 
GoogleEarth



Model Decision Support System 
(mDSS)

http://www.tallgrassontario.org/MNR/index.htm
http://okfire.mesonet.org/
http://vsmoke.gfc.state.ga.us/Vsmoke/index.aspx



Implementation Timeline



 

PROTOTYPE: Spring, 2011



 

Operational system: within 5 years


 

Personnel


 

$upport



Problems\Future Refinements



 

Model output: PM vs. O3



 

Scenario approach?
–

 
Multi-day plume travel



 

What\Where are the “targets”


 

Greater KC Metro


 

Wichita


 

Topeka


 

Manhattan?


 

Lawrence?



PM and Ozone 
A Climatological Approach
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Analysis is in Progress...


	A Prototype Decision Support System for Mitigating Rangeland Burning Impacts in the Kansas Flint Hills
	Slide Number 2
	Slide Number 3
	Prototype Decision Support System�
	Burn Mapping�MODIS Data – 500 m resolution
	Slide Number 6
	Fuel Load Estimation �Empirical Modeling with NDVI�
	Biomass Estimation � Water Balance Modeling �
	Fuel Load Modeling�EPA Region 7 and ORD Western Ecology Center
	Slide Number 10
	Smoke Diffusion Modeling: VSmoke
	Smoke Diffusion Modeling: VSmoke
	Burn Parameters
	VSmoke Output
	Implementation Scheme�Scenario-based�
	Slide Number 16
	Vsmoke Ensemble Output
	Decision Support Products
	Education/Outreach
	Model Decision Support System (mDSS)
	Implementation Timeline
	Problems\Future Refinements
	PM and Ozone�A Climatological Approach

